Chronic cholesterol depletion by lovastatin suppresses MUC5AC gene expression in human airway epithelial cells.
We recently showed that acute cholesterol depletion in the plasma membrane of NCI-H292 cells by methyl-β-cyclodextrin suppressed IL-1beta-induced MUC5AC gene expression. Because cholesterol depletion is clinically used as an antihypersecretory method, chronic cholesterol depletion by lovastatin is more rational and safe than acute depletion. Therefore, we sought to investigate whether chronic cholesterol depletion by lovastatin is feasible and, if so, suppresses the expression of GMUC5AC in NCI-H292 cells. We also considered whether this alteration of MUC5AC expression is related to IL-1 receptor and mitogen-activated protein kinase (MAPK) activity. After NCI-H292 cells were pretreated with 10 μM of lovastatin for 1 hour, 10 ng/mL of IL-1β was added and cotreated with lovastatin for 24 hours. MUC5AC mRNA expression was then determined by real-time polymerase chain reaction. Cholesterol depletion by lovastatin was measured by modified microenzymatic fluorescence assay and filipin staining. The phosphorylation of IL-1 receptor, ERK, and p38 MAPK was analyzed by Western blot. Cholesterol in the plasma membrane was significantly depleted by lovastatin treatment for 24 hours. IL-1beta0-induced MUC5AC mRNA expression was decreased by lovastatin and this decrease occurred IL-1 receptor specifically. Lovastatin suppressed the activation of p38 MAPK but not ERK1/2 in cells activated with IL-1beta. This result suggests that lovastatin-mediated suppression of IL-1beta-induced MUC5AC mRNA operated only viathe p38 MAPK-dependent pathway. Chronic cholesterol depletion in the plasma membrane of NCI-H292 cells may be considered an antihypersecretory method, because it effectively inhibits mucin gene expression of human airway epithelial cells.